ABSTRACT. Prevalence of bovine trypanosomosis was determined from a total of 203 blood samples collected from Butaleja district, eastern Uganda. All samples were examined by microhematocrit centrifuge test (MHC), PCR and ELISA. ELISA was performed in accordance with the OIE standard procedures using Trypanosoma brucei gambiense procyclic form crude antigens. PCR were utilized to identify the species and the subspecies of trypanosome. The overall prevalence of bovine African trypanosomosis was 8.9% by MHC, and 45.3% by the ELISA. Since substantial number (12 out of 18) of MHC positive samples were negative in the PCR tests, we could not conclude the most epidemic trypanosome species in the studied area. Nevertheless, the PCR results suggests that the most prevalent trypanosome was T. b. brucei (31/203), followed by T. congolense (6/203). In addition, only a few (3/203) mixed infections of T. b. brucei and T. congolense was detected by the PCR. Results obtained from this study indicates that bovine trypanosomosis is endemic in Butaleja district, Uganda.
African trypanosomosis in cattle is caused by protozoan parasites of the genus Trypanosoma, including T. brucei, T. congolense, and T. vivax. These trypanosomes are transmitted by tsetse flies of the genus Glossina [4, 8] . Bovine trypanosomosis is a chronic debilitating disease causing severe cachexia and anemia with associated intermittent fever, edema and loss of condition. The disease is frequently fatal and is a major constraint to livestock and agriculture production in Africa. Accordingly, trypanosomosis is ranked among the top of 10 global cattle diseases impacting on the poor community [3] . Infection with pathogenic trypanosome species affect various aspects of cattle productivity, often resulting in death.
The aim of the present study was to determine the prevalence and a major causative agent of bovine trypanosomosis in Butaleja district, eastern Uganda (Fig. 1) . ELISA was performed to detect trypanosome specific antibodies from 203 bovine samples, whilst microhematocrit centrifuge test (MHC) and PCR were also carried out to determine level of parasitemia and trypanosome species and sub-species infecting the sampled cattle, respectively. All the cattle blood samples were collected in Butaleja district, eastern Uganda (Latitude 054' N, Longitude 3357' E, Altitude 1,071 m) in the early dry season (July, 2006) with temperatures ranging from 23 to 35C. Poor pasture conditions and high temperatures cause nutritional stress and lower hematocrit value, whereby diseases incidence in cattle tends to increase in the dry season [19] . Glossina fuscipes fuscipes is the dominant tsetse species in the area with scanty G. pallidipes [11] . In addition, biting flies such as tabanids also exist in the area. Most people in the area are smallholder farmers keeping cattle, goats, pigs, and sheep integrated with crop production. Cattle, mainly of the Zebu breed, are kept under traditional communal grazing management system [9, 12] . Blood samples were collected from jugular vein of each animal into EDTA treated and plain vacutainer tubes. Samples were examined by MHC at the site of sampling, and serum and total blood DNA was isolated at National Livestock Resources Research Institute (NaLIRRI). MHC was conducted in accordance with the OIE manual of standards for diagnostic tests and vaccines [17] . Total blood DNA was extracted using DNA extraction kit (Cat. No. 9081, TaKaRa Bio Inc. Japan) according to manufactures instructions. Trypanosome crude antigen for antibody detection ELISA was prepared as described in the OIE manual [17] . Briefly, procyclic form (PCF) of T. b. gambiense IL2343 was propagated in vitro. PCF cells were collected and washed 3 times with PBS. The trypanosome suspension was subjected to 7 freeze and thaw cycles and centrifugation at 10,000 rpm for 30 min. The supernatant was collected and used as T. b. gambiense PCF crude antigen. The cut-off value of the ELISA was based on the mean optical density (OD) value (+ 3 standard deviation) obtained from testing 30 trypanosome negative sera from cattle of a non-endemic area (around Obihiro, Japan). As a result, the cut-off value was 0.25. Species-specific PCR assays for T. brucei, T. congolense, and T. vivax was performed as previously reported [15, 16] . For the purpose of subspecies identification of T. b. gambiense and T. b. rhodesiense, TgsGP (accession no. AM237444) specific (TgsGP-F: 5'-TCT TGA AGC CAA CAT GTC GG-3', and TgsGP-R: 5'-GAT CGC TCG TTT CCT GTC G-3') and SRA (accession no. Z37159) specific (SRA-F: 5'-CCG AAA GCG AAG CAC AGT T-3', and SRA-R: 5'-GGT TGC TGC CGA TAC TTG TT-3') primer pairs were designed in this study, respectively [2, 18] . Since three subtypes of T. congolense, namely Savannah, Forest, and Kilifi, were reported, these subtypes specific PCR were also carried out according to the previous report [13, 16] . Mean hematocrit value of the sampled cattle was 26% ranging from 11% to 45% (Fig. 2) . This indicates that the nutritional state of each cattle appears to be poor during the early dry season, and herd mean hematocrit value was low in the sampled cattle. Nevertheless mean hematocrit value of MHC positive cattle (19.8%) was significantly lower than that of MHC negative cattle (26.5%) (Two-sample Student's t-test, P=0.0001). Thus the result proved that the trypanosome infection adversely impacted on cattle health condition, although no severe trypanosomosis was observed in the sampled cattle. In the MHC, 18 out of 203 cattle (8.9%) showed parasitemia (Table 1 ) and another MHC positive case was identified as T. theileri infection. This result corresponds to the previous report whereby 7.1% of trypanosome prevalence was detected by microscopy in Tororo and Soroti districts, eastern Uganda [10] . Although MHC test is a simple and accurate diagnostic technique, it is not a suitable test for trypanosome species and subspecies identification. Therefore, total blood DNA of all cattle was subjected to PCR analysis. Among 18 MHC positive samples, 5 were positive in T. brucei, 1 was positive in T. congolense Savanna subtype, and 1 was T. brucei/T. congolense Savanna double positive by PCR. Twelve MHC positive samples were negative in PCR. This might indicate existence of different genotype(s) of trypanosome species which could not be detected by the PCR tests applied in this study. The discrepancy between MHC and PCR results also suggests either presence of inhibitory components for the PCR, existence of different genotypes of the parasite, or insufficient template DNA concentration [7] . Among 203 samples examine in this study, 34 samples were PCR positive (16.7%) in which 3 were single positive for T. congolense, 28 were single positive for T. brucei, and 3 were double positive. All the PCR results were confirmed by the sequence analysis of the PCR products (data not shown). These PCR results are in accordance with previous reports whereby T. congolense Savana subtype is widely prevalent in the east Africa than the other two subtypes [1, 14] . Only 3 cattle samples were PCR positive for both T. congolense Savanna and T. b. brucei, whilst none of T. b. rhodesiense, T. b. gambiense, T. vivax, T. congolense Kilifi and Forest subtypes were detected by the specific PCR assays. Therefore, we concluded that all the T. brucei positive samples were actually T. b. brucei subspecies infections. Although cattle is a possible reservoir of T. b. rhodesiense, a causative agent of acute human African trypanosomosis (HAT), our result indicates that T. b. rhodesiense are not highly prevalent in cattle population in the studied area. Alternatively, this result may be due to sporadic epidemic of HAT [6] . It was surprising that none of the samples had T. vivax which is common in cattle in the eastern Uganda [11, 12] . Since all the sampled cattle did not show obvious symptom of trypanosomosis, the authors concluded that cattle was infected with neither hemorrhagic T. vivax nor mild form T. vivax. The results were expressed as percentages of positive (+) and negative (-) cattle in each method (n=203).
Otherwise, a mild form T. vivax was under detectable level even in the PCR. Serological tests such as ELISA cannot differentiate between current and past infection [5] , nevertheless they are useful diagnostic tools for determining prevalence of trypanosome infections. It has been previously reported that prevalence of trypanosomosis in cattle in Uganda is 11.9% under the intensive dairy system and 25% under the communal grazing systems [10] . With the need to keep up to date information, the current study has determined the prevalence of bovine trypanosomosis from a total of 203 samples collected from the cattle kept under the communal grazing systems in Butaleja district, Uganda. As a result, the seroprevalence of bovine trypanosomosis in the tested area was 45.3% (92/203) ( Table 1 ). In addition, 15 out of 34 PCR positive cattle samples were ELISA negative. This suggests that those 15 cattle were most recently infected with trypanosome parasites. While seropositive but PCR negative cattle were considered to be previously infected but already recovered. In conclusion, with a combination of MHC, ELISA and PCR, this study has clarified the prevalence and the major causative trypanosome species of bovine trypanosomosis in Butaleja district, eastern Uganda. Data obtained from this study will be useful for control of animal trypanosomosis in the studied area.
